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the anatomy of the species under tlie heading of Mus maurus,
(iray, luis kindly drawn my attention to the fact tliat

Mr. Kamsay had ahcady described an Australian " .l/«.s

Burtoni^^ *j so that the name of the African one must be

changed.

I would tiierefore suggest for the latter the name of Mus
TuUhtrgi, in recognition of Prof. Tullberg's valuable paper on
the Muridie of the Cameroons, where this species aj)pear.s to

be so common.

XXII.

—

Preliminary Notice of South- American Tubificidaj

collected hij Dr. Michaelsen, including the Description of a

Branchiate Form. By Fkank E. Beddakd, M.A., F.ll.S.

The Oligochaita of which I give a preliminary account in the

following pages were collected by Dr. Michaelsen in South
America. The material was, of course, excellently preserved,

and I am able therefore to give, I trust, an accurate account

of the ])rincipal structural features of the new forms.

The bulk of the aquatic species which he collected prove to

belong to the family Tubificida?, and they are all new species,

four of them representing a new and evidently highly charac-

teristic South-American genus. So far as I am aware there

is nothing known about the aquatic worms of this part of the

world, save a few notes on a.n ^olosotna and Naids by Frenzelf

in a paper devoted to the Protozoa met with in the Argen-
tine, and the description by myself J of two aquatic members
of the genus Acaiithodrilus from the Falkland Islands and of

a new genus, Kerria, also referable to the Acanthodrilidaj,

from the upper reaches of the Pilconiayo River, and, lastly,

the description of ^''Mundane atagnalis " by Kinberg, from

the same continent, and of one or two forms by Schmarda.

The collection contains a few Naids, not sexually mature, and

one or two Enchytrjeids. I have not yet subjected these to

a careful examination. The Tubiticidaj comprise five species,

of which four, as already stated, belong to a new genus, for

which 1 proposed the name Jlesperodrilus in a note published

in a recent number of ' Nature ' §. The fifth species 1 call

* Proc. Linn. Soc. N. S. W. (2) ii. p. 553 (1887).^

t " Untersuchungen iiber die niikrodkopisclie Fauna Argentinians,"

Arcli. f. milir. Anat. xxxviii. p. 1.

J
" Contributions to the Anatomy of Earthworms &c.," Quart. Journ.

Micr. Sci. xx.x. p. 421 ; and " On ,-ome new Species of Earthworms from

various parts of the World," Proc. Zool. Soc. 18'J2. p. H78 &c.

§ Jan. 25th.
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Bothrioneuron americanum, .sp. ii.

This worm was collected in oieat abundance, and i.s

described in a note by Dr. Michaelsen as havin;^ the ji^eneral

appearance of Tubifex. It was collected in the neighbour-

hood of" Buenos Ayres.

The genus Bothrioneuron itself, to which I refer the present

species, has been lately described by Stole *. It differs

from all other Tubificidte, except Monopylepliorus oi \ji^.y\\\^^n^

and Vermiculus of Goodrich |, in having an unpaired male

orifice. In his description of Monopylephoras Levinsen has

not referred to the spermathecal pores. As tiiese are absent

in Bothrioneuron it may be that the two genera are identical;

but it is impossible to be certain about the matter. These

three genera, moreover, agree with each other (and with

Lininodr'ilus and Clitellio) in having only uncinate sette
;

the capilliform setaj of other Tubificids are entirely absent.

The principal reason which leads me to place my new species

in the genus Bothrioneuron is the absence of spermathecge,

the absence of capilliform setse, the presence of an integu-

mental blood-plexus, and the existence of what Vejdovsky §
has termed a " paratritun,^' a diverticulum of the spermiducal

gland, to which, in Bothrioneuron Vejc/ovski/anuni, the prostate

is attached. Jn my species, however, the male pores are

double, but the paratrium apparently resembles that of

Bothrioneu7-on Vejdovski/anian. The atrium or, as 1 prefer

to call it, spermiducal gland is wrapped in a thick glandular

covering, as in the Lumbriculidc^i and the M<:)niligastrida3.

Such a coating aj)pears to be absent from Bothrioneuron

Vejdovskyanuni. In short, there is no doubt whatever as to

the specific distinctness of this worm ; the only doubt is as to

whether 1 am right in referring it to the genus Bothrioneuron

at all. I found no trace of the peculiar spermatophores

described by Stole, or, indeed, of any spermatophores at all.

HESPERODRILUS,gen. nov.

Four species of Tubificids from Valdivia, Port Stanley, and

IJschuaia represent a perfectly new genus of Tubiticidai ; I

cannot refer them to any known genus. The most salient

characters of this genus are :

—

(1) The presence of capilliform setui only in the dorsal

bundles.

« " Monoj^rntie Ceskvch Tiibitit-idii,'' Abb. k. J>bbui. Ges. 188^.

+ " Systi'iiiati^k-frt'i <,n-uli^k Uversigt over de uordiske Aniuilata &c.,"

Vid. Med. 1882, p. l"J:{.

\ "Note on a new Oligocbspte," Znol. Anz. no. 408 (1892).

§ " Sur lino Tiibilox d'Al^rtr'^rie," M(5in. Soc. '/ool. Fr. 18!»1.
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(2) The presence of two seti« only in cacli ventral bumllc,

of wiiich one is uncinate, the other simple.

(3) The opening of" the s[)ennnthecie in segment xiii, behind

the male pores.

(4) The fact that the .sperm-duct opens independently of

the spermiducal gland into the penis.

Tliis combination of characters occurs in no other Tubiticid.

In fact more than one of the characters is j)ecLiliar to the

present genus. The curious arrangement of the ventral setaj

is peculiar, and so is the position of the sperinathecai.

It is the rule among the Tubificidai for the sperm-duct to

open into the extremity of the spermiducal gland, which has

ordinarily the appearance of being a continuation of it. To
this rule there has hitherto been only a single exception

recorded. This exception is the remarkable genus Bran-
chiura *, in which the sperm-duct opens into the lowest part

of the spermiducal gland just before the latter becomes con-

tirnious with the penis, in Il'isperodrilas the same state of

affairs is met with, but the gland is not enveloped, as it is in

Branchiura^ by a thick outer coating of glandular cells ; tliere

is only the lining of cells, which are, however, extremely
glandular ; the distinct prostate found in so many TubificiJai,

but wanting in Branch in ra, Clitellio, and [///odrilus, is also

wanting in Uesperodrilus. As to the peculiar condition of

the sette of the ventral bundles, it might perhaps be thought

that there is some error ; it is so frequently the case that one
of the teeth of the bifid seta is worn. In the present instance

there can, I think, be no doubt about the matter ; the two
kinds of setae occurred with far too great a regularity to admit
of any such explanation as that suggested.

The follo\ving is a brief description of the main characters

of the four species belonging to this new genus : —

•

1. Hesperodrilus branchiatus, sp. n.

I refer first to this species on account of its interest in

being another branchiate species. This is now the second

Tubiticid in which organs clearly of a branchial nature exist.

The other species is Branchiura Soiverbii, which I discovered

two years ago in the " Victoria re(/ia " tank at the Botanical

Society's Gardens in the Regent's Park. At first I naturally

supposed that I had before me an example of that worm, the

habitat of which is very possibly South America ; but in tlie

*
'' A uew Brauohiate Dlifrochaete, Brtmchinrd SowerMi," Q'lart"

Journ. Micr. Sci. 189J, p. l.
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present species the branchiae, though apparenfly similar in

structure to those of Branchmra, liave a different arrange-

ment. In Branchiura they are dorsal and ventral, attached

to the median line of the body on those aspects. In Hespero-

drilus hranchiatus they are lateral in position, being attached

a little below the lateral setas. These were, moreover, in the

single specimen examined by me fewer in number; I counted

only thirteen ])airs. In the interior of each branchial process

was a capillary looj) ; their length is about the diameter of

the body ; no doubt during life they extend on each side for

a considerable distance beyond the body. It is an interesting

fact that in both the present species and in Branchiura the

branchiae should be limited to the tail-end of the body ; but

a consideration of the habits of the Tubiticidae seems to

explain this. It is well known that the common Tubifex of

our streams and rivers buries its head in the mud, while the

tail waves freely about in the water ; this appears also to be

the way with other Tubificids. Now in Limnodrilus the

hinder segments of the body are apt to have integumental

capillaries, which render the aeration of tiie blood easier in

those segments ; there is thus the first step in the formation

of a special breathing organ. In Bothrioneuron (see above)

the hinder end of the body is furnished with an exceedingly

rich integumental blood-plexus, which is a further step in

the same direction. Finally, we have in Branchiura Soicerhii

and in Hesperodrilus branchiafns the appearance of definite

branchial organs. On the other hand, in Choitohranchus

Sewperi, Bourne's gilled Naid, which presumably wanders

through the water and is not largely sessile, the branchite are

at the head end and diminish towards the tail; the same is

the case with Alma nilotica, whose nature, however, cannot

yet be regarded as certain
; it may be, as has b(?en suggested

by Fisig, a Capitellid. The branchire of Dero and of Aido-

phonis vuganSj if this genus be allowed as distinct from Dero,

are at the hinder end of the body.

In other features of its organization this Hesperodrilus

conforms to the type of structure already described as charac-

teristic of the genus Hesperodrilus^ though there are naturally

other points of difference.

2. Hesperodrilus niger, s[). n.

The most salient external character of this species is its

deep black coloration. It is a largish womi, quite an inch

in length, and of a considerable thickness. I regarded it at.

first as probably a Lnmhriculus. It proved, iiowever, in

dissection to be undoubtedlv a member of" this o;cnus.
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Its chief distinguishing chariictor is the dark pigmentation

ot" the dorsal surface nt the botly ; the pigment j)ruved on an

examination of sections to be chietly located in the j)eritoneum

lining the dorsal side ot" the coelom, theuce extending for a

little way into the muscular layers of the body-wall and in

the opposite direction along the septa. The internal cha-

racters, apart from diUercnces of small im[)ortance, are those of

the following species.

3. Hesperodrilus albus, sp. n.

This is a small and slender species of a white colour (when
preserved) ; its general appearance is quite that of a Tabifex.

In addition to the peculiar characters of the ventral seta?

whicii 1 referred to as characteristic of the genus, this species

shows another peculiarity in those organs whicli I believe to

be unique in the Tubificida\ The dorsal sette do not com-
mence upon the first setigerous segment, but upon the

second ; there is thus the commencement of what Prof. Lan-
kester has termed " cephalization," so highly characteristic

of many Naids. Vaillant, in his recently published account

of the Oligoclia3ta, has united the Tubificids and the Naids
into one family; this species is a further proof of the justice

of this course. Not only does Hesperodrilus show in this

particular some resemblance to the Naids, but it also shows
an approach to the Luinbriculida3. It will be remembered
that in Phreatothrix and in Stylodrilus Vejdovskii the first

])air of nephridia extend through a considerable number of

segments, though the funnel and the external pore are, as is

the rule, upon consecutive segments ; in Hesperodrilus alhus

we find exactly the same state of affairs. Tlie first pair of

nephridia are in the sixth segment ; thence they extend back

as far as the tenth, but the external aperture is upon the

sixth. The proof of this was not entirely derived from a

careful putting together of a series of consecutive sections,

which might possibly lead to error; in one section the course

of the tube through three segments was quite plainly visible.

Another mark of distinction between the Tubificidse and the

Lumbriculidge is thus broken down. I am disposed to unite

Tubificidse, Naidomorpha, and Lumbriculidge into one large

family.

The spermathecai of this species are extraordinarily long

;

the genus as a whole is characterized by the possession of

long spermathecse, but the present species and the next one

have unusually long sacs, which extend through five segments.

Each sac is dilated at the blind end into an oval sac, in which
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lie the spermatozoa ; I couM iiiid no trace of spermatophores.

The duct of the spermatheca leading from this sac is long

and narrow ; rather more tiian lialfway down there is a slight

swelling and a kind of trap formed by a sudden change in

the height of the lining epithelium ; the structure is very

suggestive of the spermatheca of Marionia sphrtgnetorum

recently described by Micliaelsen *.

4. Hesperodrilus pellucidus, sp. n.

This species is very like the last, differing, however, in a

few small points. Its colour when preserved is brownish,

instead of an opaque white. The dorsal capilliform setaj are

not so long and the spermiducal gland is a little different in

form. In other respects it agrees entirely with Ilespero-

drilus albus.

1 conclude with a definition of the genus and the species :

—

HESPERODRILUS,gen. nov.

Dorsal setai ca|)illiformonly ; ventral setai two toeach bundle,

one uncinate, the other simple. Male pores on segment xii.,

spermathecal pores on xiii. Spermiducal gland opening into

protrusible penis, together with sperm-duct ; no distinct

"prostate." Spermathecai long. No spermatophores (?).

(1) Hesperodrilus branchiatus, sp. n.

Dorsal setse short anil slender. Posterior thirteen segments

with j)aired branchial processes.

(2) Hesperodrilus niger, sp. n.

Body strongly pigmented dorsally. Dorsal seti\3 short

and slender.

(3) Hesperodrilus albus, s[). n.

Dorsal setse do not commence until segment iii. Spermi-

ducal gland communicates with penis by a narrow tube.

(-1) Hesperodrilus pellucidus, sp. n.

Dorsal sctic do not commence until segment iii., slender.

Spermiducal gland only separated by a short constriction

from penis.

* Arcli. f. luikr. Aiiat. xxxi. ]il. xx'ii. tii::. '2 r.


